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ABSTRACT OF THE DISCLOSURE 

A semiconductor device capable of achieving 
downsizing without reducing the power supply 
efficiency and capable of reducing switching noises 
5 and a memory card using the same are disclosed. The 
device comprises a plurality of stages of voltage 
booster circuits for potentially raising a power 
supply voltage up to a final output voltage, a voltage 
control unit for controlling an output voltage at a 

10 nearby location of the final stage, and one or more 

Internal elements to which the final output voltage Is 
supplied. A primary voltage booster circuit at the 
first stage Includes an Inductance element, a 
switching element, a diode and a driver circuit. At a 

15 metal core part of the Inductance element, a metal 
wiring line Is used, which was formed by use of a 
fabrication process of semiconductor Integrated 
circuits, while employing for Its core part an Inter- 
wlrlng layer dielectric film that was formed using the 

20 fabrication process. In addition, the switching 

element and the diode are arranged so that portions 
thereof are disposed beneath the Inductance element. 
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|_^UlUe: SEMICONDUCTOR DEVICE AND MEMORY CARD USING SAME 
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101. . .INPUT POWER SUPPLY VOLTAGE 
140...DRIVE CIRCUIT 

100 . .PRIMARY STEP-UP CIRCUIT (DC-DC CONVERTER OF STEP-UP CHOPPER TYPE) 

102 . PRIMARY STEP-UP CIRCUIT OUTPUT VOLTAGE 

200 . .SECONDARY STEP-UP CIRCUIT 

900.../V-ARY STEP-UP CIRCUIT 

9 10... VOLTAGE CONTROL MEANS 

902 ..A/-ARY STEP-UP CIRCUIT OUTPUT VOLTAGE 

1000..MEMORY CELL 

(57) Abstract^A semi conductor device that is small in size without marring the efficiency of the power supply and produces reduced 
noise in switching and a memory card are disclosed. The semiconductor device comprises slep-up circuits connected into multistage 
for stepping up the power supply voltage lo a predetermined final output voltage, a voltage control section for controlling the output 
voltage at the final stage or at a stage near the final stage, and an internal device lo which the final output voltage is applied. The initial 
stage primary step-up circuit has an inductance elemenl, a switching element, a diode, and a drive circuit. A metal coil section of the 
inductance element includes a metal wiring formed at the step of fabricating the semiconductor integrated circuit, and a core section 
includes an insulating film between wiring layers. The insulating film is formed at the same step of fabricating the semiconductor 
integrated circuit. The switching element and a part of the diode are disposed below the inductance element. 



